Ghanaian governments have made some social interventions in order to reduce risks associated with pregnancy and child delivery. However, most pregnant women do not seek maternal care. Previous studies have examined factors contributing to maternal care services utilization in Ghana using national data which limit such study applicability in some areas with specific background characteristics. These studies have mostly limited it to rural areas where the utilization is very low. This study seeks to bridge the gaps identified by exploring the factors which influence maternal care utilization in urban and rural communities in the Brong Ahafo Region of Ghana. The Chi-Square test of association and the logistic regression models are used to analyze data obtained from the 2014 Ghana Demographic and Health Survey (DHS). The data analyses were carried out using R and STATA softwares. The results revealed that women with at least 5 children were less likely (OR = 0.374, 95% CI: 0.173 -0.796) to utilize antenatal care compared to those who had less than five live births. Educated women are three times likely (95% CI: 1.929 -5.257) to deliver at a health facility compared to uneducated women. Women from the rich wealth quintile were nearly 16.9 times more likely (95% CI: 4.816 -107.124) to deliver in a health facility compared to those from the poor wealth quintile. On the other hand, residing in rural communities makes it less likely (OR = 0.569, 95% CI: 0.350 -0.913) for women to receive postnatal care within 2 months of delivery compared to living in urban communities. This study has demonstrated that maternal educational level plays a crucial role in maternal health care service utilization in the region. Therefore, government policies and programs aimed at providing more educational opportunities for girls in the region should be reinforced.
Introduction
Women are exposed to several risk factors during pregnancy and childbirth.
Such risk factors could be death of a pregnant woman, transmission of infections from mother to child during pregnancy, premature delivery (which could lead to death of a child or delivery of a deformed child), malnutrition due to lack of understanding of necessary requirements for a healthy child. The well-being of the mother and child is also at risk if nursing mothers do not take into account the health implications of their diet. Reduction of these risk factors among women requires timely and adequate medical intervention. Global statistics show that more than 135 million women give birth per year and out of this number, approximately 20 million experience pregnancy-related complications during the postnatal period. Such complications could be fever, anemia, fistula, incontinence, infertility and depression [1] . Approximately 303,000 women died in 2015 as a result of such complications during pregnancy and childbirth [1] . This number of deaths in 2015 gives an indication that every day, approximately 830 women's deaths are associated with complications during pregnancy and childbirth [1] .
Globally, it has been estimated that more than half a million women died during child delivery every year. Out of these deaths, about 99% are from developing countries. A large number of these deaths 47% (251,000) and 48% (253,000) are from Africa and Asia respectively. About 4% (22,000) and less than 1% (2500) of these deaths occur in Latin America and the Caribbean [2] .
The second leading cause of death (after HIV/AIDS) among women in their reproductive period, in developing countries, is complications associated with pregnancy and childbirth. It is known that [1] most of these deaths can be prevented by using skilled health assistant during childbirth and increase access to emergency obstetric care. However, most women rarely seek medical advice from skilled health professionals during antenatal and postnatal periods. Approximately 50% of the women receive the recommended minimum of at least 4 visits during the pregnancy. Women who rarely visit a health facility to seek medical advice are unlikely to detect symptoms (that may lead to complications) for appropriate health care and treatment at their (complications) early stages.
It has been estimated that, out of the total number of deaths from developing countries, more than 50% of the deaths are from Sub-Saharan Africa. Deaths associated with pregnancy and childbirth is extremely high among women from Sub-Saharan Africa with 1 death for every 26 mothers [1] . In developed countries, there is 1 maternal death for every 7300 mothers. This gives an indication that the frequency of deaths associated with pregnancy and childbirth in developing countries is approximately 281 times more than the maternal death in developed countries. Maternal mortality ratio associated with developing countries is 239 per 100,000 births and 12 per 100,000 births in the developed countries.
There is a higher maternal mortality among women in rural, poorer and less educated communities in Sub-Saharan Africa. Antenatal care (ANC), institutional delivery and postnatal care services utilization provides pregnant women with information, treat existing social and medical conditions, and screen for risk factors. However, utilization of these services in most developing countries is constrained due to various cultural, socio-economic, and demographic factors [3] . Globally, while 85 percent of pregnant women access antenatal care with skilled health personnel at least once, only six in ten (58 percent) receive at least four antenatal visits. In regions with the highest rates of maternal mortality, such as sub-Saharan Africa and South Asia, even fewer women received at least four antenatal visits (49% and 42%, respectively) [4] .
The 2014 national statistics [5] showed that antenatal care by a health professional was 97.0%, births at a health facility was 73.0% and the proportion of the births attended by a skilled health professional was estimated to be 74.0%. It was estimated that 78% of women utilized postnatal services in the first two days of their postnatal period.
High maternal mortality continues to be a public health problem in Ghana and maternal mortality is 319/100,000 live births [6] . As a result, Ghana governments have made efforts to reduce maternal morbidities and mortalities. Among the efforts is the Ghana government's aim of reducing maternal mortality through free maternal health services policy to achieve the Millennium Development Goal 5 of 54 per 100,000 live births by 2015. However, this goal is yet to be achieved. Dating back from 2003, the governments of Ghana have advocated for increasing access to maternal health services as well as prenatal care through the free maternal health policy and the establishment of Community Based Health Planning and Services (CHPS) compounds. The purpose of these interventions was to lessen or removed the financial and health facility barriers to delivery and emergency care and also to improve access to and use of maternal and newborn health-care services [7] .
However, despite these efforts by the Ghana governments, antenatal care, institutional delivery and postnatal care services utilization still continue to be a public problem in Ghana. According to the 2008 Ghana Demographic and Health Survey [8] , although majority of Ghanaian women attended ANC visit (96.5%) many (42.7%) did so late (after the first trimester), while 36.5% had delivery without the assistance of a trained personnel (30.6%) or anyone (5.9%) [8] . According to the World Health Organization, in 2015, an estimated 2800 women in Ghana died during childbirth. This is not even the complete picture because deaths that take place outside of health facilities, especially in rural areas, where they are sometimes not recorded. Open Journal of Statistics
In general, there are variations in the utilization of antenatal care, institutional delivery and postnatal care services. The factors affecting antenatal care, institutional delivery and postnatal care services varied by region, geographic area, and socio-economic and cultural settings [5] which calls for investigation of the area of socio-economic and culture-specific determinants of antenatal care, institutional delivery and postnatal care services.
Methods
In this section, we will introduce the study setting, describe the study sample and data source, and statistical methods used for the analysis.
Study Setting
This study took place at Brong Ahafo region of Ghana. The variation of antenatal care, institutional delivery and postnatal care services utilization was high for Brong Ahafo region compared to other regions and even at the national level. The 2014 Ghana Demographic and Health Survey (GDHS) shows that regional variations in terms of the level of utilizing antenatal care (ANC), institutional delivery and postnatal care services are very high. The proportion of mothers who received ANC, delivered at health institutions, and made postnatal checkup in the first two days after birth was 90.3%, 78.3% and 80.1% respectively, for Brong Ahafo region while it was 97.0%, 73.0%, 78.0% percent, respectively, for the whole country (2014 GDHS). However, the reasons for the high level of utilization of these maternal health care services in the Brong Ahafo Region, with its own peculiar geographic, socio-economic, and cultural setting which might affect utilization of these services have not been investigated. The uses of these services in the Brong Ahafo region are relatively high compared to other regions in the country and the factors for this utilization in the region are not well examined. It is against this background that this study is being undertaken to determine the factors which influence antenatal care, institutional delivery and postnatal care services utilization among women in urban and rural communities in the Brong Ahafo Region of Ghana. Although previous studies [3] [9] [10] [11] have examined factors contributing to antenatal care, institutional delivery and postnatal care services utilization in Ghana, these studies have used national data limiting its applicability to some areas with specific characteristics. On the other hand, where specific areas or location have been used, these studies have mostly limited it to rural areas and also where the utilization is very low [12] .
This study seeks to bridge the identified gaps by exploring the factors which influence the antenatal care, institutional delivery and postnatal care services utilization in urban and rural communities in the Brong Ahafo Region of Ghana, with its own peculiar geographic, socio-economic, and cultural setting, where the utilization of these services is also high. This study, therefore, seeks to model the geographic, socio-economic, and cultural factors which influence the antenatal care, institutional delivery and postnatal care services utilization in the Brong Ahafo Region.
Study Sample and Data Source
The data are obtained from the 2014 Ghana Demographic and Health Survey (GDHS) [5] . The 2014 GDHS is part of the worldwide MEASURE DHS project which was funded by the U.S. Agency for International Development ( For this study, women and men who had at least one birth in the last five years preceding the survey were included in the analysis. Because of the approximately equal sample sizes in each region, the sample was not self-weighting at the national level, and weighting factors were added to the data file so that the results would be proportional at the national level. As a result of that, a data file comprising of a total number of 2478 cases of women was used for the analysis.
Description of the Outcome Variables
An outcome variable is a variable whose value is being investigated/evaluated. The value of the outcome variable depends upon other variables known as independent/explanatory variables. We now describe the outcome/dependent/ response variables used in this study. In this study, we considered three outcome variables. These variables are antenatal care (ANC), institutional delivery (ID), and postnatal care (PNC), services utilization. In addition, the outcome of each of these variables is binary. For instance, the outcome of ANC is either a mother utilizes ANC service for at least 4 times or less than 4 times. The recommended number times for a mother to utilize ANC service is 4. For ANC, the outcome is coded 1 for at least 4 times and 0 for less than 4 times of ANC service utilization.
The outcome of ID is whether a mother delivered at home or at a health facility. The ID variable takes a value of 1 if a mother delivered at a health facility and 0 if delivered at home. Also, the outcome of PNC is whether a mother utilizes PNC service within two months of delivery or not. It is recommended that mothers should seek for PNC service within two months of delivery. The PNC variable takes a value of 1 if a mother utilizes PNC service within two months of delivery and 0 if a mother does not utilize PNC service within two months of delivery. 
Description of the Explanatory or Independent Variables
We have mentioned in the previous section that the outcome/dependent/ response variable depends on explanatory/independent/predictor variables. These 
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Statistical Methods
In this study, we used two statistical methods. Firstly, we used the Chi-Square analysis [13] to assess the significance of the association between the outcome variable of interest (antenatal care, institutional delivery, or postnatal care) and explanatory variables. The explanatory variables discussed in the previous section were considered because they are more likely to have an influence on antenatal care, institutional delivery and postnatal care services utilization in the Brong Ahafo Region.
Secondly, we used the logistic regression model [14] [15] [16] to establish the relation between each of the outcome variables of interest (antenatal care, institutional delivery, or postnatal care) and the explanatory variables. For the logistic regression analysis, we fitted three multiple regression models for the ANC, ID and PNC and then adjust for the baseline characteristics or the explanatory variables.
The general form of a logistic regression model [14] [15] [16] can be written as ( )
are the explanatory variables, 0 , , p β β  are parameter estimates for the explanatory variables, i y is a binary outcome variable which equals one if an individual i is exposed to an explanatory variable, X is a design matrix for the explanatory variables, β is a vector of the parameter estimates. Also, i p is the probability of being affected by the explanatory variable and
is the odds of the outcome variable among those who are exposed to the explanatory variable, relative to those who are not exposed to the same explanatory variable. So in effect, the β is the log odds ratio of the outcome variable for the exposure relative to non-exposure.
We consider a logistic regression model for socio-cultural and socio-economic variables under each of outcome variables, ANC, ID, and PNC. A logistic regression model for ANC can be written as 
Results
In this section, we present the results of the analyses using the Chi-Square test of association and the logistic regression model for the binary response variables of interest. To identify factors associated with the utilization of maternal health-care services, namely, antenatal care (ANC), institutional delivery (ID), and postnatal care (PNC), we examined the bivariate differential of some selected socio-economic and socio-cultural variables. We will present the results of Chi-Square test of association first, followed by the results obtained using the logistic regression model. 
Results from the Chi-Square Analyses
ANC versus Explanatory Variables
The results showed that there is no significant association between maternal age, marital status, employment status, ethnic group, religion, or health insurance and ANC services utilization at 5% level of significance. There is a significant (p-value = 0.0001 < 0.05) association between maternal education and the number of ANC services utilization. The results revealed there is significant (p-value = 0.0234 < 0.05) association between the wealth status of a mother and ANC services utilization and there is a significant association (p-value = 0.0045 < 0.05) maternal husband's educational status and ANC services utilization. The study also found that parity was significantly (p-value = 0.0034 < 0.05) associated with ANC services utilization and that a mother's geographical location is significantly (p-value = 0.0012 < 0.05) associated with ANC services utilization.
Institutional Delivery versus Explanatory Variables
The results in Table 2 showed that there was no significant association between religious status and institutional delivery (ID). The results also revealed that ID was significantly associated with maternal age (p-value = 0.0341 < 0.05), educa- 
Postnatal Care Services versus Explanatory Variables
The results in the column 3 of Table 2 showed that there was no significant association between PNC service utilization and maternal age, marital status, employment status, wealth, ethnic group, religious status, husband's educational status, health insurance, or parity. On the other hand, the results showed a significant association between PNC service utilization and maternal educational status (p-value = 0.0044 < 0.05) and geographical location (p-value = 0.0034 < 0.05).
Results from the Logistic Regression Analysis
In this section, we assessed the effect of socio-economic and socio-cultural explanatory variables on the outcome variables, antenatal care (ANC), institutional delivery (ID), and postnatal care (PNC) services utilization. To determine the effects of the socio-economic and socio-cultural factors on the outcome variables, we regress each of the outcome variables on the socio-economic and socio-cultural factors. The adjusted odds ratios are shown in Table 3 columns 1, 2, and 3 for ANC, ID, and PNC outcome variables respectively. The unadjusted odds ratios are presented in Table 4 .
Effects of Socio-Cultural and Socio-Economic Factors on ANC Service Utilization
The results showed that all the socio-cultural explanatory variables are not significant predictors of ANC service utilization, except parity. That is, women with at least 5 children were less likely to utilize ANC service relative to women who had experienced childbirth for less than five times (OR = 0.374, 95% CI: 0.173 -0.796). All the socio-economic variables (wealth status, health insurance status, and geographical location of a mother) are not significant predictors of ANC service utilization. This means that, after we have adjusted for the explanatory variables, only parity is significant predictor of ANC service utilization.
Effects of Socio-Cultural and Socio-Economic Factors on ID Service Utilization
For the socio-cultural explanatory variables, our statistical analyses showed that maternal age, marital status, employment status, ethnic group, religious group, and husband's educational status are not significant predictors of institutional delivery (ID) service utilization. On the other hand, we found that maternal educational status and parity are significant predictors of ID service utilization. Thus, the odds of delivering in a health facility among women who had formal education (OR = 3.171, 95% CI: 1.929 -5.257) was 3.2 times higher than uneducated women. Also, women had five or more births were less likely to deliver in a health facility relative to women who had experienced childbirth for less than five times (OR = 0.609, 95% CI: 0.395 -0.940). Open Journal of Statistics For the socio-economic variables, the statistical analyses showed that maternal health insurance status is not a significant predictor of ID service utilization.
However, maternal wealth and geographical location are significant predictors of ID service utilization. Thus, women from the average wealth quintiles were 2.8 times more likely (OR = 2.821, 95% CI: 1.595 -5.233) to deliver in a health facility compared to those from the poor wealth quintile. In addition, women from the rich wealth quintile are 16.9 times more likely (OR = 16.877, 95% CI: 4.816 -107.124) to deliver in a health facility compared to those from the poor wealth quintile. Mothers who lived in rural communities are less likely (OR = 0.539, 95% CI: 0.312 -0.908) to deliver in a health facility relative to those living in urban communities.
Effects of Socio-Cultural and Socio-Economic Factors on PNC Services Utilization
For the socio-cultural explanatory variables, our statistical analyses showed that maternal age, marital status, employment status, ethnic group, religious status, husband's educational status, and parity are not significant predictors of postnatal care (PNC) service utilization. On the other hand, we found that maternal educational status is a significant predictor of PNC service utilization. 
Discussion
The purpose of this study was to determine the factors which influence the an- results showed that utilization of maternal health-care services is highly and significantly associated with maternal education. This is because education improves communication between mothers and husbands and other family members on pregnancy and childbirth health-related issues. By doing so, mothers are able to take part in decisions making regarding their health as well as the child's health. As a result, there is better communication between these parties, and such women are more likely to seek quality health-care services relative to the uneducated woman. Parity was found to have a significant effect antenatal care service utilization such that there is a reduced chance of antenatal care service utilization among women with five or more births relative to women who had experienced childbirth for less than five times.
For institutional delivery service utilization, maternal educational status, husband's educational status, household wealth status, ethnic group, and parity are significant predictors of institutional delivery service utilization. This is an indication that 1) with increasing level of education there is a corresponding increase in the chance to deliver at a health facility, 2) women from the rich homes are more likely to deliver in a health facility relative to those from average and poor homes, 3) women with five or more births are less likely to deliver in a health facility relative to women who had experienced childbirth for less than five times, and 4) living in the rural communities in the Brong Ahafo Region makes it less likely for the women to deliver at a health facility relative to living in the urban communities.
For postnatal care (PNC) service utilization, educationd women are more likely to utilize PNC service within two months of delivery relative to the uneducated mothers and women living in the rural communities are likely to use PNC service within 2 months of delivery relative to their counterparts in the urban communities. That is women living in urban cities are more exposed to health facilities responsible for providing postnatal care services and are, therefore, always likely to utilize postnatal care services compared with those in rural communities.
Conclusions
Providing education for women can significantly improve their ability to utilize postnatal care services. Mothers with more experience of childbirths are not willing to seek maternal health care services. This again emphasizes the need to provide education for mothers on the importance/benefits of seeking maternal health care services. Mothers from rich homes and urban communities prefer to deliver at a health facility. This implies that there is a need to encourage measures that provide means (eg. transportation or income) to assist poor or average wealth mothers to seek maternal care services. Also, measures to improve maternal care services utilization should focus on building health facilities in rural communities so that mothers can have easy access to maternal care services.
Findings from this study suggest that maternal health care policies and pro- It was revealed that women with higher parity were less likely to use maternity care services than those with lower parity. This means that the likelihood of utilization of maternal health-care services with older women in the region will be gradually declining with higher birth order. This could lead to adverse health outcomes for both the mother and the child. It is, therefore, recommended that local health workers such as the community health nurses should make visits to households for appropriate counseling and education regarding the utilization of maternal health-care services. The media, radio, and television should also be used for such a campaign. For further research, it is recommended that a cross-study be done to examine the determinants of the maternal health care utilization in low coverage region and high coverage region, in order to find out the factors accounting for the gap. dard DHS surveys have been reviewed and approved by the ICF International Institutional Review Board (IRB). Additionally, country-specific DHS survey protocols are reviewed by the ICF IRB and typically by an IRB in the host country. The ICF International IRB ensures that the survey complies with the U.S.
Department of Health and Human Services regulations for the protection of human subjects (45 CFR 46), while the host country IRB ensures that the survey complies with laws and norms of the nation. Before each interview or biomarker test is conducted, an informed consent statement is read to the respondent, who may accept or decline to participate. A parent or guardian must provide consent prior to participation by a child or adolescent. DHS informed consent statements provide details regarding: the purpose of the interview/test, the expected duration of the interview, interview/test procedures, potential risks to the respondent. Potential benefits to the respondent, contact information for a person who can provide the respondent with more information about the interview/test. Most importantly, the informed consent statement emphasizes that participation is voluntary; that the respondent may refuse to answer any question, decline any biomarker test, or terminate participation at any time; and that the respondent's identity and information will be kept strictly confidential.
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